Background: There are at least 5 very popular methods described for the correction of mild to moderate hallux valgus deformities. Despite of reported and self experienced good results in favorable fitting preoperative anatomical conditions of some of these methods; it seems that no one is really satisfying under "difficult" or non favorable preoperative anatomic conditions. How could an optimum operation method for a satisfying correction of a mild to moderate hallux valgus look like? The well known criteria for an optimally satisfying method to achieve full normalization of important forefoot parameters under all conditions should be a lateralization, plantarization and derotation of the Ist metatarsal head and also a normalization of the distal metatarsal articular angle (DMAA) in combination with a soft tissue correction. Methods: In order to achieve this outcome without the disadvantages of shortening or the need for unloading, we developed a new operation technique and new fixation devices. We performed a simple transverse lazy-L subcapital osteotomy and after an additional soft tissue release the Ist metatarsal head was restored to its preplaned optimum position in terms of narrowing the IM angle, plantarization, correction of the hallux valgus angle, derotation of a pronation l malrotation and improvement of the DMAA. Fixation was achieved with an intramedullary angel-stable transfixed 30 mm titanium plate. The rigidity of the implant rendered interfragmental compression or solid bone contact unnecessary. The goal was only an optimal correction. All patients were allowed to ambulate with full weightbearing immediately after the operation. Results: We retrospectively reviewed 346 patients (433 feet) who underwent subcapital osteotomy between May 2007 and December 2011; 308 were women and 38 men; their mean age was 65 years. The follow-up investigation was performed on average after 6.5 years (78 months); range 5.5 to 10 years (66 to 120 show that interfragmental compression between the osteotomy partners or good interfragmental contact is not necessary when a rigid intramedullary fixation device is used. The goal of this approach to hallux valgus surgery was to achieve excellent correction and a very rigid intramedullary angle-stable locked implant. The procedure yielded excellent results and was associated with no recurrence of hallux valgus.
Introduction
A normal intermetatarsal angle between the Ist and IInd metatarsal (IM-angle) is defined to be below 10˚ and a normal hallux angle is a valgus of 15˚ or less. Mild to moderate hallux valgus is marked by an IM-angle of 10˚ -15˚ and a hallux valgus angle of 16˚ -30 [1] - [7] .
More than 150 methods have been described for correction of hallux valgus. The majority of these is a combination of a soft tissue and bone procedure. The bone cut is usually located in the intracapital or subcapital aspect of the first metatarsal head. A small number of methods include osteotomies in the shaft. Bone correction in the proximal aspect and arthrodesis of the TMT-I joint are reserved for larger IM angles and severe to extreme hallux valgus deformities [8] The goal of any corrective osteotomy in combination with a soft tissue release is the reduction of a pathological Ist intermetatarsal angle and the correction of the hallux valgus angle. However, a number of additional parameters must be taken into account. Based on failed operations for hallux valgus, the following factors may be considered essential for the success of surgery:
• The length of the first metatarsal has to be preserved (or only slightly shortened in cases of a diminished ROM in the Ist MPJ). Shortenings may cause transfer metatarsalgia.
• A pathological DMAA must be normalized (<15˚ valgus) [1] [7] .
• A pathological pronation rotation has to be corrected.
• In case of metatarsus primus elevatus the head should be plantarized to normal.
The following additional factors which are beneficial for the patient and acce- • Immediate mobility and immediate loading of the operated foot are essential for rapid bone healing and for avoiding stiffness, swelling and M. Sudeck.
• Avoiding the use of K-wires transfixing the MPJ I and protruding out of the toe for weeks, because they may cause stiffness, infection and they produce patient discomfort.
• No immobilization of the MPJ I with crutches or cast. Patients with much pain or swelling or children may use crutches for max. 3-5 days.
• No use of forefoot unloading shoes, but elastic shoes with full loading.
• Exercises as self treatment by the patient to increase the ROM of the Ist MPJ.
The five most popular methods for the correction of mild to moderate hallux valgus are the Austin-Chevron with modifications, open or percutaneous, Hohmann/Reverdin/Wilson with percutaneous modifications, Stoffella, Kramer/Bösch and Scarf (Table 1) .
The most common operation is the Austin or distal Chevron introduced by Austin and Leventen in 1981. The advantages of this procedure are: Under ideal circumstances the procedure achieves a good correction of an IM angle up to 12˚ to 14˚ [9] [10] [11] [12] [13] . It is possible to plantarize and decompress the head by a second bone cut parallel to the upper branch of the V. This modification was described by Youngswick 1982 [14] . But the plantarization cannot be achieved stepless.
The disadvantages and potential problems include the fact that the operation permits practically no derotation of a pathological DMAA or correction of a pathological pronation. Due to fixation with a single screw, maximum bone contact is needed between the osteotomy partners, failing which the construction is unstable and may result in loss of correction. It may also be difficult to cut parallel V branches for a smooth shift. When the V is cut convergently the construction becomes unstable even with a screw. A divergent V renders shifting impossible. A shortening can occur up to 6.4 mm, which leads in 2.7% -3.9% to transfer metatarsalgia [15] [16]. 5.56% patients who received Chevron-Austin osteotomy needed revision [17] [18] .
The potential of correction is not only limited by higher IM angles but also by the width of the metatarsal, so is the possibility of a shift shorter in a narrow bone than in a wider metatarsal. If the head is pushed too far to the lateral border, the construction gets unstable, despite the use of a screw.
Hohmann/Reverdin osteotomy was first described by Reverdin 1881 [19] . The transverse subcapital osteotomy is quite simple and provides a good correction of the IM angle up to 18˚ and of an elevated DMAA. [20] Disadvantages: If the bone cut is not directed from medial proximal to distal lateral shortenings occur. The osteosynthesis requires unloading for 6 weeks [22] . The Hohmann operation is currently used by the percutaneous approach and most of the authors allow their patients the immediate full weightbearing [24] [25] . The use of a high-speed burr leads to a loss of bone and to shortening. 10% of the operations show elevation of the Ist metatarsal head [26] .
The Stoffella osteotomy is a reverse Chevron osteotomy, the horizontal V is cut open to the front. The head can be shifted as far as to the lateral margin of the metatarsal, thus the correction potential is quite high. There is also a certain amount of derotating and DMAA correcting capacity. The fixation is provided by a special wire-like clip implant which is brought in intramedullary and the head is fixed by a screw to the clip-implant. Walking with weightbearing is allowed early [27] . The greatest problem of this implant and technique is the lack of fixation and stability intramedullary, so the implant is able to float proximally and shortenings up to 13 mm have been reported [28] . There may occur also dislocations of the transposed metatarsal head in 0.6% and arthrofibrosis 2.6% [27] .
Kramer's osteotomy was used first by Kramer 1978 and described 1990 . It is an extraarticular Hohmann osteotomy fixed with a K-wire introduced into the soft tissue of the entire great toe and after displacement of the head into the metatarsal [29] [30]. In 1990 Bösch described a percutaneous modification. The procedure is able to provide a good correction, because a full bone contact of the osteotomy partners is not necessary but a k-wire protrudes from the toe for 6 weeks and may lead to pin tract infections. The pin may cause discomfort for the patient and stiffness of the Ist MPJ due to the immobilization. The procedure does not permit the surgeon to move the head exactly to the desired position, but the head moves to a position which is given by the tissue circumstances, which is not always the optimum position. Elevation or plantar overcorrections of the metatarsal head were described. Bösch registered a pin tract infection in 10% while Ianno mentioned complications in 30% of cases [31] [32] [33] The Scarf osteotomy was described by Burutaran 1976 [34] . It is a Z-shaped shaft osteotomy which is employed for mild to moderate and also for more severe Hallux deformities. It provides correction up to an IM angle of about 16˚, and is able to correct higher IM angles than the Chevron [35] . The DMAA can also be improved. The problems are shortening, troughing, a limited potential of correction and almost no potential of correction of a mal pronation. The operation is technically very demanding and is associated with a complication rate of 19%, as reported by Crevoisier 2001 with reoperations needed up to 11% [36] .
To quote Coetzee 2003: "Scarf osteotomy has multiple potential pitfalls", he described complications in 47% [37] .
There is not one operation described in literature, which meets all the desired criteria without significant disadvantages [38] . Each procedure yields excellent results if the circumstances fit exactly to the profile of the special procedure but it seems to be lack of a method which really meets all this criteria in one single osteteotomy and fixation [24] [37] [39] .
Xiaojun Duan wrote 2011 [40] : "The rate of complications in hallux valgus surgery ranges from 10% to 55%. No single procedure can be recommended given the complexity of the deformity." The rates of reoperations range from 5% to 9% [17] .
Materials and Methods
In the years 2006 and 2007 we tried to develop or modify an operation method to come as close as possible to an optimum correction of all criteria which lead to the mild to moderate hallux valgus. The mild to moderate hallux valgus is the most common deformity of the foot. The correction had to address the relevant criteria and avoid the use of K-wires that would immobilize the first MPJ or protrude from the toe, in addition to ensuring no shortening of the metatarsal. The patients should ambulate immediately after the operation with full weighbearing in an elastic comfort shoe.
In order to fulfill these criteria without any accompanying disadvantages, we had to look for a new operation technique and new fixation devices. We developed a set of 30 mm long intramedullary located and angle stable from cortex to cortex transfixed titanium plates. These plates are fixed intramedullary and the osteotomised metatarsal head is mounted in a angle stable manner on the head of the plate (Figure 1) .
The head can be placed in stepless fashion in optimum position in terms of lateralization, plantarization, derotation, improvement of DMAA regardless the quality of contact between the bone partners.
There are plates with different offsets available, which permit the head to be shifted 0 mm, 2 mm or 4 mm.
Surgical Technique
The operation can be performed by the open procedure with an incision of The plate has an L-shaped head with threaded holes for two 2.7 mm screw heads. After the distal fragment is drilled with a 2 mm drill, the head of the first metatarsal is now screwed in a angle stable manner to the plate head.
The screw length here is usually 18 mm. Given the extremely rigid fixation only a point contact is adequate (Figures 4-6 ).
As a result, a shift of 100% is possible. The distal bone fragment can be placed literally "next to" the proximal one. No k-wires are used [41] . In cases of interphalangeal hallux valgus an Akin osteotomy is performed [42] (Figures 7-11 ).
The osteosynthesis can be fully loaded immediately after surgery and patients can resume their usual activities immediately using postoperative flexible and elastic so-called "medic ballerinas" (Figure 11(a) ).
The majority of patients were treated under local anaesthesia (Bier block) and we used a tourniquet in nearly all cases. Approximately 75% were outpatients and left the unit after an observation period of about 3 hours. The aftertreatment began the next day. X-ray were performed and the dressing changed. The further changing of the dressing was than performed weekly. After two weeks the patient was taught to apply redressing tapes on his/her own. Patients had to mobilize the Ist MTP joint to increase the ROM by performing exercises. Walking with full weight bearing was allowed immediately after the operation. Most of the patients wore the "medic ballerina" which is a very elastic comfort shoe, we developed with a shoe company. 6 weeks after the operation a x-ray documented the bone healing. Running and tipped shoes were permitted after 3 month ( Figures  12-17 ).
Results
We included 346 patients with 433 operated feet into this retrospective study. 308 females and 38 males. 70.8% (245 patients) underwent simultaneously other forefoot surgery like Akins, FDL-Transfers and PIP arthrodeses for hammertoes, metatarsal shortening ostetomies for the lesser metatarsals or repair of tailors bunions. Ages ranged from 13 to 88 years (mean age 65 years). The follow up was performed after 6.5 years (78 month), from 5.5 years to 10 years (66 to 120 month) (Figures 18-31) . We documented pre-and postoperatively and in the follow up evaluation for this study the following parameters: AOFAS Score, the IM angle, the HV angle, the DMAA angle, the angle of pronation rotation of the big toe, the circumference of the foot in the area of the metatarsal heads, the plantarization of of the first metatarsal and the amount of shortening of the first metatarsal. X-rays were performed preoperatively, 1st day postoperatively, 6 weeks post operation and at the follow up. The patients were asked about their satisfaction with the operation. As analysis method we used the t-test. The AOFAS Score improved from 61.18 (between 24 and 80) to 96.82 (between 87 and 100) which is highly significant (t = 55.13 p < 0.001) ( Table 2 . Figure 32, Figure 33 ). The IM angle improved from mean 12.77˚ (from 10˚ to 16˚) to 4.21˚ (from 0˚to 8˚) which a difference of mean 8.56˚ and highly significant (t = 89.70, p < 0.001) (Table 3 . Figure 34 , Figure 35 ). The Hallux valgus angle (HV) improved also highly significantly (t = 51.68, p < 0.001) from 32.47˚ preoperative (from 16˚ to 61˚) to 7.75˚ (from 0˚ to 22˚) which is a difference of mean 24.72˚ (Table 4 . Figure 36 and Figure 37 ).
The pronation malrotation decreased from 15.15˚ (0˚ -40˚) to 1.24˚ (0˚ -10˚) which is also highly significant (t = 21.75, p < 0.001) ( Table 5 . Figure 38 and Figure 39 ).
The DMAA angle decreased from mean 20.84˚ (0˚ -40˚) to 6.61 (0˚ -15˚) statistically high significant (t = 29.34 p < 0.001) ( Table 6 . Figure 40 and Figure  41 ).
The sesamoid position was improved from mean 5.48 (4 -7) to mean 1.28 (1 -3) . This is also statistically high significant (t = 65.31, p < 0.001) ( Figure 44 and Figure 45 ).
The Ist metatarsal head was plantarized mean 2.8 mm (0 mm -4.2 mm). The shortening of the first metatarsal was 0.33 mm (between 0 mm and 2 mm). Figure 37 . HV angle-difference before and after OP. 94.6% of the patients were very satisfied or satisfied with the operation. 3.8% rated the operation as fair and 1.6% were unsatisfied. Except of the removal of osteosynthesis in material 8% no reoperations were necessary.
Complications
We recorded 3 cases (0.69%) of transfer metatarsalgia. Other complications were swellings in 82%, delayed wound healing in 5 cases with help of antibiotics (1.15%), and four broken screws because we used only one distal screw initially. The outcome of the operation was not impaired by the screw breakage. These are the cases with shortenings of 2 mm. After changing the design of the plate to 2 screws, the problem was resolved. There were no cases of malunion, no deep infection. We had to remove the osteosynthesis material (one screw or all screws and the plate) in 35 cases (8%) due to loosenings of screws or impingement of soft tissue.
Discussion
The subcapital osteotomy performed with a lazy-L permits to correct all particular occurring deformities in the entity of the mild to moderate hallux valgus. We did not focus to achieve a good bone contact between the osteotomy partners and we did not aim to get a bone compression to avoid shortening. As 
